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(54) IMAGE PROCESSING APPARATUS. AND OPERATION CONTROL METHOD FOR THE 
SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize power-saving 
most suitable for the utilizing form of a user while 
reducing the operation load of the user. 
SOLUTION: A voltage detection circuit 34 detects a 
state of a power supply of the image processing unit, 
variable voltage sources 28-31 generate a variable 
voltage on the basis of a detected power supply state 
and apply the voltage to processing blocks 1-4, and the 
operation of the processing unit is controlled by revising 
at least any of any processing mode of the processing 
blocks, a frequency of a clock signal supplied from clock, 
sources 1 9-23 or a voltage received from the voltage 
sources 28-31 depending on the detected power supply 
state to conduct power saving operation control. 
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MO * »JBttTH^r8(|-C * & o W x. «jl - if <d fflia CC 
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[0014] COir U tf^fSffl^SgBOiStt^o * * 

* 6 t fc mi& ? - % cc *f L/ r BHfexgi * ntf -r 4 m 

'KCiati^ii^/c^CDy^: y^JfflJ^rtf^^^t U ^> h P 
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CCD7^6m^$ft4. CCOb>X^^^-;U6 

20 rff^bft^,, CCD 7*>6ttl^Sft4i®«ff-^«HSr*!iIl 

(cds-agc) 8CCA*3ft€> 0 #mi&<DBf& 
lCCfel^r^, CC D 7<DPR0iifaWa6Bl5R»W6 4 0 
x 4 8 0 EDS (VGAfB^j) X$>Z> 0 Wliem*:i?*-)], 
8(i, CDS (tHBB— «ff>^y >^> M'AGC (g 
Sb*«jm*tI8P) afeixtl^, CCD7MS5 

^ii^r^^-^stc^-r^^P v ^at>'^^ ^ > yfi 

^-Y Z>#£j&MK (TG) 9<t0«lftSft* o 
ffl*^*-;U8r^ffl^teSftfcHi«r-*«. A/ 
D^f$g| (adc) 1 0CCJ:*3 1 0 tf* htD^-f i^^;!/^ 
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40 W«r^-r^Y5>^^ + -FT?*-5 0 |ffl?|*@|l8l a 

SGI 1 ^e>A^^ft^>f^-fe;U^p ^ ^(Pixel C 
lock)^rlt^t" €»b*^-fe;U^7^>^(Pixel Count), 

pusccjcor^sssft/cKigis^-i. cft6<7) 

^7^7>^(Dlt^fmcS^C^r, ADClO^^A^J^ft 

iA^/cd6(D^P v ^ (Latch Clock)^:*^^ 0 
[0 0 1 9 ] 02 (A) (OmX'U. ?k¥-6 4 0b'^-fe 

50 ii4 8 o ^><D^~£tc*tL7k¥ - mmth 1 
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/2<Dm*;\$zft*?m'& 020x240 it : c 1 f 

mm) W^$nri^ 0 Sfor, Wxft^^>«^7 

ive Line 

9, cn^T^Tft^-^Active Pixel{f-^r£>& 0 
[0 0 2 0 ] Cft^ff^SK, (B) K^rfJ:'} 
tCPixel Clock, Active Li neff^SO' Active Pixelff^r 

(ommm^mhti, cmf ifoi bicwz&tftctb 

<D Latch CI ockfi-$f£&£o fc*>\ (3 2 (A) 

•C, F I FOl bCC»£iA£ft£f^£#S Dat a to FIFO 

iiC 1 ^ U-A£^9iM5>fci^CU£:7 U-A^^>^^S 
f"4(Dfg^+ 1 J CD i#CC Active Frameff -^££/£U 
M2 (B) CC^TANDlelSg^A^^JjnA^^^ic-rn 

[0 0 2 2 ] J>Z-y (bus if) lc 

&tiXl*2>) &m$?Z>t. (MB) iit'r- 

>hD-74tCF I FOl bJ&^K^Hlb/c^-^^rfte 
i£-T£o /-c*-f 7*-x[nIjj8 i cti, ilS, ffigi 

BX^jA^^n y ^7 (Latch Cloc^i^fsJ^CD^'X^n 

^ti^irc^ 0 «£or. f i fo i boK^mu 

*P F I F O 1 b<D*^iA^n ^ ( Latch 

Clock) <btt^RISI!r*f9. F I FO 1 b«CCD*|gjW 

[0 0 2 3] ft. £<ZM-Y>'*XMBCCfct. {ftfcfc/** 
h ^ a >^MT^a'xvx ##ffl»gM&3 ft 

TC>S <fs-5f*£ffi:/D-fe*lJ-2 % iS3>hD-73, 
CPU5&i') OT, f^B^CltifcCD^X h^>1f^^>3 
>rt*IS£^£Wffett***S. f«AX7-b'^ 1 2 
lg^C lO/cW^^X^X^;^;*, h^>1f ^i/ 3 

[0024] [^^e»;r3>ha-^4 coi^a^ ] 

>hP-^4(*. i-X|p|gS (BUS IF) 

4a&C;foa>r^;* by >tf 3 >£^ftu te$nr-< 

KUX«r— B$F I F04 btC»*ii^ SDRAMO 

£ — ^-^HES (sdram if) 4cW:. ifty^y-c* 

6SDRAM1 3 ^<D»MWfflfi-^* ffl;fcT 3 i <L & 
tC, F I F04 b(tCfeM£tltcst*:VT K U^Soqfflft 
-r-^^rS DRAM 1 3CCtti^-r^>o CCW^D 
* ^(£^'X^P * *i«#HJWr*0 *>ZtcSb, F I F 
04 btCfcDHflSbr^S. SDRAM>f>^7x- 
Xlelg§4 c fc$/c^^»;^P > ^^fHJWLrKf^UT^d 
0, F I F04b(D^lUl^-h^6^^^n^ 

tcieiMbr^fJti^ft/c^^ey r Fu^if-^*s d 
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RAMI 3CC*^iA^/cdt>cD*fJffl)^f^o 

[oo25] [m^my'u^yV2(Dmm] mm&m 

>f >£~:7 x-xiglffi (bus IF) 2 ate J: or. Hjlfea* 
OiA^^> HD-^tc^orBKOiiiti/cHittE^--^* 

MM*y*>6R#arr. urs^wstifcHiftf 5 

-£te:^X^p ^tCfeJRIUr 9-^^^ V 2 becs^r 
iA£ft£ Q DSP (-r^^^ff^^p-fe^if ) 2ctt, 
10 ^'X ^ P <h £> * p ? * (DSP^P7^) r 

SbfPLrfeO, ccdd s p ^p ^ ?t,cmML~c 

*y 2 b^-r-^ccr ^-fexir, #^--v> b ^xsa 

YC»Itm^ «c»re«iE, x^^SW, 

!%<&ttii±£cfc^Ct. -7 ^-*[e]?S2 a^ria 

20 DRAM 1 3&C7^-££lf£i*T£o 

[0 02 6] [EVF^- Y<Dmm EVF^r- RCfc 

or, il^L/c^ U-A^rffij^^^»; l 3 ^Cffi(^iAtf 0 

30 ^^-Y>^-7*-x|p|8S (bus if) 3aCCJ:orill^ 
X^P > ^tClHlJHUrF I F0 3 b0)9^i^^- b CC 

^ft6 j: ^ cc, — «tc^7s«attBiffi**fi^fflja: <>J7 

/cfe^X^>^-^*-^|5lgS3 a«. FIF03b*« 

^ ;i/tfc® cc «c 4 s r ® «y * «; eni^^- 5t%m&m 

40 L)j^^^ 0 

CO 0 2 7 ] *«c*fi|ffl|pIK3 c« % S^b'^-fe^^p ^ 
^CC^LrF I F0 3 b JrOiSft^-^^K^a-ro 
Mra@SS3 c«^^>^-=e«;^rli^r*>0, FIF03 
b<t 0S^HiSft/ciHfiR'f r -^6i. Jfc©7>fw^ 

- fflPal^: UOi8^»5tBB^6iacciS^Hi$ ftr N 
TSCi>3-^3 dtcA^^ft. NTSC7t-7^ 
hOKSj-r-^tC^ftStiS. C©»^ fflr H 1(HlS§3 c 
1 f^-fe^tDiSa^-^^SE^tHStiii, (So 
50 fc 1 ZZ-tefrftom&'r-Z&F I F03 bA^^tH 
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To ccr^>*flfsj£ff sm&iz. <*whts^-y> 

$fc- 1 ) ftdy^A >-r-££NTSCx>:n-#3 die 

NTSCx>3-^3 dCC^Hi*r^®CC, FIF03b 
1 t' ^ *i)\,ft(Dm&'r- % *WtZh&lr 0 Mx.^. c 

I F03 b^6^^^>cOH^f r -^^^^r< 
[0 0 2 8] NTSCx>n-^3 dCCctoTNTSC 

(dac) i 4cciorT^p^ff^c^$n/cf^ n 

[0 02 9] ±M<Dmt*y lo-ACtlcmffiLXft *) 
C<tCC<£9, EVF^-K<DSbfE<bJQ:£o C<DEVF-t 

[0 0 30] [JSK^e- K<D8MB] #»c. Ft 

<om&T- z&m*) ^Ajicik. c<DMWiT-5* j pe 
gbesi u r y * »; # - k i 7 a <t*<z>^SKB«if tcsa»-r 

[0 0 3 1 ] ^T, W v # • #*>3E#tf>W 

1 6<DZs+ v $ • #2 ><DfrF#CPU 5 IC <fc -DTft&fti 

[0 0 3 2 ] iBCRflX 0 3 > h P-^ 1 « % fTiSOE 
B#ff±T€>o ff-^Ma^P*fe^1^2«. coy 

l sict&mztitc l ^ u-A^oH^f^-^g^ 

ttiUX. E VF^ Kt'g^0iif-^^U/c 

mem. m^itum. ^m&nmtmmu^^muxm 

[0033] CPU5H H»^*«; 1 3KIIEt6<**lfc 
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CPU5«ia«LlXDii*=i> ha i ccstur. 
[0 0 34] frfc, y ^ ^7- K 1 7 tef&*fiS*i/dRF# 

18(^ W*tf^y7^>*-:7*-;* % USB. I 
10 r DA, M»«B j e^a--rt/3Qc<!f*^-CC4 4«, 

[0 0 3 5 ] FOgttW] iKCCB^- K<7>» 

Or S DRAM 1 3*C§£jA0 0 ff#M8I^P-fe *1f2 
COS DRAM 1 3te«£*ttfctm7*-**Bi# 
ffibt, fg^fb, i^fi^Ht, igDCT^&^<DHffe{#fi 

RAM13tCf^t 0 i^a>ha-73^ CCDS! 
20 ^Jgg<r-££SDRAM 1 3 «fc 0S*W t r^Bftft 

[0 03 6 ] [^UtfWB-t-FOIft*] *{C, rut' 

0iAO o COi^CDBXOiA^^ U-Al/- h« k CPU 

30 c^ LraxoiAsn/cSi^^-^^sif^- fo» 

□ <b m%k<D%m<<c J: o rff-^^li ^ n -fe ^ ^ 2 tc cfc 0 Br 
ft^fflS^iiiiREElB • w^ftjaffl^jtesnr, sdra 

M13tC#^iASn^> 0 CUtSDRAM 1 30C#^ 
iLttitcW^r-Zte. CPU 5 lcj:*)mfrtii$ in. Wx 

l 8<D«^«sg^^A-^tc<fcr>r*isiElsH^:iit;rii 

[0 0 3 7] ^ISHitg^ilDr illSffi^J: ^§fi 

U/c^-r-^^ ^ ^ >(nl^ l 8^>6C 

40 PU 5^rf^*LTS DRAM 1 3CC#^iA^n-S 0 ff^ 
j©ffl^"P-fe'>-9"2«, C(DSDRAMl3iCfiA^n/c 

L//c^. WSDRAMl 3{cMlto $^>hp 
-^3«, ^r^#i*f-*S:SDRAMl 3J:0 

[0 0 3 8 ] J^CDcfc^COT. CC D7t<Cj:<ommL 
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[0 039] 9<Dffim] 'XIC. BH«BX0ii*n 

>hP-5 1. m^my'u^ yV2. 3I^p> hp- 
5 3 SOV ^'Jrj>hP-^4 (D^ft-eftlce^ $ tl 4 
^P v ^{COCa^t^o 

[0 04 0] i'P^JffiS (CG) 19, 2 0, 2 1, 
2 2, 2 3H CPU5(C<fc0HfleSftSH«»O*n 

(CG(C)) 1 9tt. SGI lRi^fcttOii* 
=i>hP-^ l©Hi*K0ii*» «H3I*HIS1 a % F 
IF0 1b)<D»ff^P^4^S Q i?P7^S 
S (CG(0)) 2 Ofcfc, DS P 2 cCDffijf^^P ? 

-T£ a ^Pyj'ftSS (CGCB)) 2 1B, Sn>hn- 
£ a ^p (cg(l)) 2 2*2, St^n> h p- 

73©FIF03b, tfnSR3 c. NTSCi>^ 
#3 dS^D/A^ftSl 4<Dmt*Uv 
h 9 ^P7^tS2 3 (CG(M)) ^-t'j3>FD 
IF04b ( SDRAM* IF4cfcj;^S 
DRAM 1 3<Dmt2Vv 2%&f8&2> a 
[0 04 1] £ tc?a v ^S4g2 1 ^m^n-s^ 

^^P^», hO-70AX^>^-7 x-X 

*fP±r*ScfcOtc^P^ ^y- KelSg (g) 2 4, 2 
5, 2 6. 2 7£{lx.Tt,>& 0 C*i6©* n * h 
@S§ (g) tt % l3^L^C^iJMf^cJ:*3CPU5CcJ: 

[0 04 2] [«®«««:*fj£r4S3> hn-^cDIS 
[0 043] b^l/-^2 8, 2 9, 3 0, 3 1, 3 

2«g* c p u 5 tc ■ortKesns«EE*rast'rs pT 

SEWffU^a. U-£-C&9, U^U-£ (REG(C)) 2 

G(S)) 2 9&{f^ME!:/tf -te 2CC, u^u-^ 
(REG(D)) 3 0^^P> hP-^3tt v 
(REG(M)) 3 Ki^^ r j3>hn-74iC 1 fUtl/f 

(reg(cpu)) 3 2«cpu5tc-€-n-ena«Hs 

[0 044] ^X^C, ««KBE<Ol*S8tcjSC-Cffl9l#iggS 
1 a, *ffififl@8«3 *P **#8£81 9-2 3. U=F 

[0 0 4 5 ] MK&ftimms 4&i, *ifi3 3<E>fcH2;«JE 
^SlT&Ci^ot, S?fe3 3(Dg§3§?fi*CPU5 

€>^s^^^*rtf#g^cpu5tcii^o-r^ 0 cn^cD^ 
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3 eccttftiJffll^py^AiifctC, fH^oassttiR^cst 

JS-r5lffl5l*@«Sl a. fflral[pI8S3c k *p**»£g 
19—2 3, U+'^u U-^2 8-3 2C7)Xi©m?wH$0D|^ 

H*m/cSB»<D*fjS^RAM3 7&ctatg£fts 0 

[ o o 4 6 ] rnstz. nmtmicftfchtc&mmjzmm 

[0 04 7]«lilt«AC (AC7^7^g 
10 IS) % «?feFULL (»?fi*«7;b3^«) . Sftfe7/8^ 
6 1/8 <«ffiM7/8-V8KfflS) , W&alraostO 
U*<t^m*fe^ftSU) ©1 0SPg<DttJSS:<tS o A 

C7^7^3 stimmztix^zm&i,*, mgi-sr^sjtj 
«*&sft**p** oe«a«* Ajaaastc rje s n % 

m^E4>SH^ffCD3. 3 vccs^£ft4 0 ffiu * 
*]te©j&?S 1 -era, i^>Fp-7307i/-Ai/- 

20 [0 04 8] AC7^3 5#g|£3ftTl>&C>ig£ 
T\ arfe 3 3^7 jVJzM (FULL) <bgiSfi7/8CD 

raow^-tcw. RKisioiggi a<DH?i*^iC(D^7u 
cT?zf2 3 3frmigtztitcm&£mt~c<t>z> 0 stem 

1/2 (EH^-fXl/4) &c k 7b-Ab-F?: 
l/2tciS:5ET€»<bit>CC, ttft^P ? i>£ l/2(DiU 
iffiBWcKSU ^^ffi^ 3 . 1 V tcgS^T 
}fij8Si^4/8(D«^ii, &C7l/-Al/-^l/ 
30 4$TTW\ -€-(Dflfe<Di8S*«Jft^a:**i6/8 <b 5 / 

8<Dm<Dm&£mct<c-rz> 0 $^imi^3/8^ 
**asis^ 1/4 (SMif>rxi/i 6) ccis^-rsi 

i^CC, Sfrft^P 1 /4CD^^Cg^L / , mffi 

^2 . 9 VtcS^r-S. ^C«tft«S«*J2/8 0i8^ 
tt % B(C7U-AU-h4 1/8it7tf5. fltl 
?fe^S^l/8*riSTT4i. 7 1 
/16ttTH »«ffi*«HilS^ 1/8 (iSffi^^X 
1/64) tCiS^-rSiifeiC. ftf¥^P-y^*l/8 

wsoasi^aaojcftii, <b«s*«is-s^ 1/ 

16 (Bjffi-^-YXl/2 5 6) iL, 7 1/-AU-FU 
[ 0 0 4 9 ] a4tJ, *%H^oHjSgO0S§ 1 K<££C P 

usoSfJiapsb^^^yp-^i-- hr, c^s^n 

if-?Z>y'U Vr? AtiR OM 3 6 tCffitfiiStlTOS. 
[0 0 5 0] ^ fx -r v y'S 1 r\ aBEffeaHelSS 3 4 CC 

50 «AAi«fi3 3^6, ^AC7^7^3 5©l^n^ 
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13 

©3. 3ViC»£t5 0 

[0 0 5 1 3 —*, m&3 3*tiimLx^2>m&ttx? 
[0 0 5 2 ] iaj*i»ufc*n*©»» i cc*ji»rtt, 

AaxojA^cf^, i 5 ^ u-AKOiioiffl«, mm 

c *> J; tffi 7* P *fe ^ If 2 ttBWlET & C > (£> 20 

* Meli«2 4, 2 5RWP-;^4S 

[0 05 3] S/c*HJSOff^lJCinL/cJ:^%ra5l* 

m*MM-?z>>j&mztf:i<^cisb. yjvy v-j^cyy^mm 

[0 0 54] ^ /cltlfe J: 0 OIMI&t«ir 1^1 

«*©ja«*soicia^<ccseor«jftfcj:SK«i 30 

[0 0 5 5 ] «FCCH«(DJ»«K*ffiT^#Si. 

[0 0 5 6] ^tcSKMMtDBi^^/cl^-lf 40 

Whmmtcffityh'rmicy )i>y \s-a % fr^yfrffi 

[0 0 5 7 ] */c*ll*6<D^S8 1 tC»4ffe<DS8«i b 

r. s dram i 3<Dmm^mw^m^mmctj:^xi,^ 

4<fc5fc«£K:tt, ^CDS DRAM i 3 CDSm&CtSD 
~C&& 0 OTo, SDRAM 1 3 <b brS'htSfi£<D>* U 50 
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^g^ntfci cn^Wx.^^;u^^sco i / 1 6 
<dm& b ^fgMT 4 c £ # r * tti ta^ b r i > 4 

• m l/4CCfM|g-r4o f UtSDRAMl 3 ^ifft&b 

r 7 ;HB«S(Diii«*5t&jrt r# 4 * * y Sfi^fitffir £ 
£4 0 

[0 0 5 8 ] [Hife(DJKS§2 ] -XlC. ##&9J<Diiife(DJf5 

^2cc^i^r^-r^ e 

[ 0 0 5 9 ] m 5 *^CDHJ6<OJKJS2 tc^S«Hfe 
[0 06 0 ]Itt*C^ 4 b>X. CCD^CD-f^-^ 

^+^>JlHCCK?|#gp l o 2&cA#3ft4 0 Ccd^, }f 
KSP10UJ. ^b-AU-MSJESIU 0 8*>6A*3 
h57U-Ai/- Mcfi£oT, Hft (fa? u-a) tr<b 

a^if^o PR(t 7l/-Al/-h^ " 1/2" (Dig 

"1/3" (D»^«, 1 7 U-AtDiB^-^BXDiA 
:X©2 ^ U-AtDHItt^-^i&ffiOi&aac^J: 

hCDff^-C^^n, 0 ( = 0 0 0 0 b : btt2If- 
9i£^a^iktKM£^U 1 (=000 lb)li7i/- 

AU-H "1/1" (±yi"-A<DMW&&) , 2 
(=0010b)tt7 U-AI/- " 1 /2" ft <!:<!: 
C>5<fc3tC, §7I/-Al/-h?;4t'^hrffif^C 

[0061] ra5i#SBi o 2«. ragi* • *ra*g8sau 
^sur, liuspi o i s&^A^snsiSf-^© 

R83l*£?f-oTt,>£. Bl?l*^ "1/2" CD 

"1/3" ©B$tt, 1 t^-fe^OHMfc^-drWOi^A: 
h ^K<D m m T 4 2 o (D f 2 -fe ; U (D f - % % K «9 JA $ T . 

[0 0 6 2] */c. COrBl?!^ • SBH^H^SP 107tc 

j:oas?nsfa?isr$« t ^ ^ -m^- ^ cornice 



15 

S*T&r8J?l#^* "1/2" it, fe^ff-^C*f LXte 
"1/4" 4l^J:5*cK5e-ric43&ipJtBr*i. t> 
^DHHft-r-^** T4 : 4 : 4J r*>£J*& k CCD 
<tOCC»^-r*4, *<DtiltrtZ T2 : 1 : 1 J ffl^Olj 

&&WL*)&i*C±iitrj;2> 0 io 

[0063] ^/t. c<d^ hit msec, mm 

0 ( = 0 0 0 0 b> ttH3l****J(BR* (Mffl*0) , 

ips, as(Oji**?ftoai»ttS8*7TKL. i ( = 0001 
b) «n?i»¥-«m*3»K "1/1" . his. rag 1*, 

ffiKI&L*^U 2 ( = 00 10b) ttffl?|#$* M l 

31*31$ 1 0 2«, ^(DM^Kr^cHft^-^* 1 

0 3tcS£jA£r o CCDy^ygRl 0 3tt % WtWTDRA 20 

[0 064] Bft&JlSi: 1 0 6 tt. ^ * 0 SB 1 0 3 Cc*§ 

iWiiS 1 0 6 tiMiWbn/cIftf-^tt, ft 

"Ctt* ffiSIU/cdi^-r-^^^ -7 ? is* J*: *)U£<Dft 30 

95 1 0 3 O^n^r- 2<D^\MMl£<D—mCyr-Ji~- U ^ 

[0066] mmm i o 4 * * »; as 1 0 3 cctetts 

-c#>£ 0 coitf- * fcawc . mm 40 
aBi o4«pa?i* • mmmstmstii 0 7ccj:^A^^ti 
ri^jspa^ (ragi#si5i 0 2^A^snri>5Pa?i* 
*ti§it;ffi) ccs^o^rffirBii&f^^tf W6 % tings 

&J2fg <fffl3l*^l/2) CD»^ 1 firtJlftomm 

50 



2 0 0 1-238 189 
16 

[0 0 6 7 ]^ «Kd^£Sge-^rra5l*¥#S& 

mmLxm^<m 1 0 B^e^t-c^-r £ 0 

[0 0 6 8 ] StTnSm 0 5tt. Wit«NTSCx>3- 

firman 0 4^6A*5n/cS?gf-^<i:fe 

[0 06 9 ] —ST. ^^St^tBSB 109lt ^rfe 1 1 
2<Da*«EE*lHft"r*CtCCj:fJ, -€-<D«?fil 1 2<D 

<D^ai3n/c«ilS<Dtt8l«:. ffl&tf "15" *>6 "0" 

srcDi 6©pg (4t'-> h) <d^^ zs^Mt^t uxm 
-ffimmftfcMi i osy^ au- h*tt£gpi 

1 HCffl^-rSo CCt"15 (=llllb)"B, 
AC««tc<fc5lg«6 (ACT^ttffl) "1 
4 (=1 1 10b) H tt, mtfe 1 1 2*s^Jb?E«(0^« 
ZfrtU. "7 (=0 1 1 1 b) " ttSifel 1 2^M^ 

fa 5 o%ow»*s%b. "i ( = o o o i b ) - izmm 
i i 2©«a*naa^(Dt«ffi*^b k "o < = o o o o 

[0 07 0] n?i* - lilH««j6»l 1 o«c*c»r, c 

i 6a»ra3Hsn4«B««<tiitt, es4t^7 

CC, H6 (A) CC^Tcfc^CC. 7FI/X16X 

8 fcf* h<7)2^- hSRAM&i'rflfffitS. 
[0 0 7 1] CCt'4t'7 KDS^iA^T FUX (WR A 
DDR) i8b'> hcoS^iA^f^-^ (wr DATA) 

Or'-^cDS^iA^^f^n^o £tcC<DS RAM 1 1 
O04t'^ h7KUX(i, Stfe^SStfttBSB 1 0 9^6 

t v h (DATA[7:4]) »»g©ra?l# * fifflffl^Sr^U 
Tfi4^»> h (DATA[3:0J) fe^ral^l^ • Mffl** 
CCt4t'7 h<D (RDADDR) CC«. ^ttk^fi^ 

^n, 8t'-; hcD^aBL^-^ (rddata) a % mziz 

• fflraim^SB 1 0 7 £Cjg£|£ n^ 0 

[0072]|g6 (B> tt, C<D2^-[>RAM1 10 

[0 07 3 ] CCW RAMI 10O7 Fl/X 44 0 " 

1 2*s^cc^«:-*Ha) ccti^-^ "ooh" 
<htt 1 6 - 2 ) tfi % T F VTs " I " (^fe 
1 1 2©j^»*s««^) trOtt^-*? "8 0h" ^ v r K 

"7" (a?fei i 2cD^a^faso%) tatT-z 

"2 4h" T KUX "14" 1 2^y;U^t 
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H) iU*^-^ "1 2h" r FU* "1 5" (AC 

tiros. cn«ttTo««tcji*i£r5. 

[0 0 7 4] KP^, ACII (ACT^J) tcJ:SK 
SjB# ( 1 5 ) JKSm^-, fe^fl^i fcPi83f # • fSfg] 
(1/1) t?»^-r4 0 ACIiOFF (ACT^ 

y*i&m#-r) tc&, mm i i 2 a*? ;i^a<Du# < 1 

4) »K©#WW5l*ftL (1/1) , fiMff-^te: 
1/2HI3IS <2teMfffl> , T4 : 2 : 2 J -Ctt 

fws. mmmm 50% (7) ta. «sm-^i/2ia 10 

5I# <2fl5«|ffl) , eH©-^l/4HI5l* (4\mw 
rttfFT*. &tcm\fc \ 1 2cD^firtH3:C<^t&£t 
(1) , l/8fffl3 1* (8fl£Jffi|ffl) Lfe 

r, mmi 1 2A^±(c^cc&si (o) % m&m^, 

- h*«r*fj£f^W4/cd?)CC % H7 (A) £C^T 

cfcMCT FU^16x4t:^02#- FSRAMfti' 20 

[0 0 7 6 ] ccr-4 try F<D#^iA^y kux (wr a 

DOR) tlf £iZ^7^— £ (WR DATA) i^Ul^X 

n&tfiitiMi o 9tc;teorfflo6trcos4 b*-> hoim 

mW&ilCft&?Z> 9 £f Cx 4fc'> h (DATA[3:0]) 

X (RDADDR) &Cfc£. WfegyMfeffiSB 1 09^6<7)1I 

ttfB&j*r4tr? COT KW* 30 

6^<&fcB£tl/c-T-£ (RD DATA) 7l/-AU-h 

ta^ani o sfctfcfrstis. 

[0 0 7 7 ] 07 (B) « % C0SRAM1 1 1 CD^- 
£<7)— #J£^b/c&(Dr\ 7FI/X "0" (mmi 1 2 
rt^^tc^) tafr-Z "0" (-r-^flK 

r k i/x M i " (n?fe i i 2 flo«UbW«ti^) (c« 

44 1 5" # % T KUX "7" 1 1 2<D£SM 

#»(25 0%) Kte^-^ "4" 7Fb^ 44 14" 
(^fel 1 ZifivfrftM) ( ( a ( X7 : -2 "2" j"A tYV 

x"i5" (Acr^M) mf-r'i M w 40 
ti^titefflstiro*. cn««Tcow$Rec^j£-rs. 

[0 0 7 8] HU%, ACII (ACT (Cjr-Sfg 
S&H# ( 1 5 ) 7 U--AP^|#^0 <7 h 

= i ) rttfprs. Acr^ftfflitti^iiii 1 

Zi)^y)VJtm<Dn ( 1 4) 7l/-AU-hl/2t 
ttf^T^o *fc«ttl 1 2(Dg|*^5 0% (7) rw. 

7u-Au-M/4-cifw^ 0 ^uriii i 2 co 

»#«BffiCctt5t ( 1 ) k 7 1/-AU- F 1/1 5 
r»f£U Mm 1 1 2f)^CU^t (0) 7l/^Af- 
*2>BW jA^^»±T^ 0 50 
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[0 0 7 9] *m%(Dftm2lC7ikLtc<k5%;r$'}\% . fig 

ffl**h£Sl 1 OSO^U-AU-h^jcESBl 1 ice** 
WStSSEGCcfctitf. gl^AC7^7^^6(DIAri 

:£<&Ofc#> k 7)17 U-AX\ r4 : 4 : 4 J (O 

sto rarfei i 2<Dmmmm*mu-?z>tc&i<cy u-a 

Lro& G ^1 1 2<7^fi{ST&c{£oTB 

[0 08 0 ] -7?, StCgSHW£f#/cO:z-1f « % Pal 
31^ • WHmttfcSUl 1 0S[>'7U-AU- h*tJ£8Bl 
1 HCtettSK^S:, flKfel 1 2<7)^SKM*)6rSGC 

r4>&<&o/t<t*«, Mmtemmtytizffittctbit. 
[0081] */c**as©^«2<Dfi6(Da8aii ur, y 

»?®ScD "1/16" (DlSf-^ifgit^^/cWO 

[0 0 8 2] 36c*j**^w % (WUtf h 

^&<Sf) ^6«fiJc3n4^X^ACCjgfflU"Cfe, — o<7) 
art*) &cS§fflb~Cfc<U> a 

[0 0 8 3] W»bfc3US»»© 

An - K*S^WLSIfTTSC ttCcfcorfejlfiSSti 

0, ^-(D^n^^Arj- KSrKttLfcaatt»#«*«M 
/cT-p^A^- K^rHtfT^C ttc<fc^, tua!L/c^ 
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n - Ktojg^cs^* , =j > t- * - ^ ±r-^gs ltc^ * fl^Mtar * & <t i > 5 § . 

^^-r^> (OS)fr i'^HRgCDj&iKD— SB [HflB<Z>ffi»tt8tt9J ] 

[0 084] BattMH**6H*tH3n/c^o^ [H2] #lllfccw&« 1 om5\Z®&(Dtb<'E<D—m>£:ffk 

=>>fa-*Cc#ASn/c«fiBl£5fi^- *r*-f + - h (A)aff7^fP-^ (Late 

K^n>tr^-^tc«ttS*i/c«fiBS£56JLr..y h tc«to h clock) (D&lSMS&Zim? 0 (B) 

sy*ycc»ii*tifca. wp^a^-f^ [03] «nto0i i (cffstiKi^ffiijr^ 

^ «> $a n £ 0 isaa^s© c p u k <* & sastKastc jc t /cs»ia®gi £ 

[0 0 8 5] JM±CC»^fcJ:^Cc*||a<D»l»Cc<t<i ^7P-ft-ht*^ 0 

£° 0 8 6 ] [06 ] Htfi©Jg«2Cc»iBI5l# • «M*itlSSK)«l 

tLfc«MBUfcJ:9Cc*«H«:j:*i« % ^ j^ffi (a) £ % S^^n/cf-^W (B) *SVTHr* 

o i jg L # 6 o [07] H«S<DJ&« 2tc<&e:?u~AU~h MtCSPODli 

[0 08 7] */c#«PKcj:*itf t *gacc«/j*«|&U 20 nm (A) 4. aBESftfc^-SrW (B) £^T0T?& 
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